Effects of oxygen on the dark recombination between photoreduced secondary quinone and oxidized bacteriochlorophyll in Rhodobacter sphaeroides reaction centers.
The influence of duration of exposure to actinic light (from 1 sec to 10 min) and temperature (from 3 to 35 degrees C) on the temporary stabilization of the photomobilized electron in the secondary quinone acceptor (QB) locus of Rhodobacter sphaeroides reaction centers (RC) was studied under aerobic or anaerobic conditions. Optical spectrophotometry and ESR methods were used. The stabilization time increased significantly upon increasing the exposure duration under aerobic conditions. The stabilization time decreased under anaerobic conditions, its dependence on light exposure duration being significantly less pronounced. Generation of superoxide radical in photoactivated aerobic samples was revealed by the ESR method. Possible interpretation of the effects is suggested in terms of interaction between the semiquinone QB with oxygen, the interaction efficiency being determined by the conformational transitions in the structure of RC triggered by actinic light on and off.